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(54) OCULAR CHARACTERISTIC MEASURING INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ocular 
characteristic measuring instrument capable of reducing 
time for measurement by performing rough measurement . 
and precise measurement in particular concerning the 
instrument for precisely measuring the optical 
characteristic of an eye to be checked. 
SOLUTION: The first illumination optical system 
illuminates a fine area on the retina of the eye to be 
checked with a luminous flux from the first light source 
part in a state where the condition of the illumination is 
variable. The first photodetective optical system guides 
a reflected luminous flux reflected and returned from the 
retina of the eye to be checked to the first 
photodetective part via the first conversion member for 
converting it to 17 beams. The second photodetective 
optical system guides the second luminous flux reflected 
and returned from the retina of the eye to be checked 
to the second photodetective part via the second 
conversion member for converting it to 4 beams. An 
arithmetic part obtains the optical characteristic of the eye to be checked, and an image- 
forming state changing part can change the image forming states of the first illumination optical 
system and the first photodetective optical system in accordance with the level of the second 
signal from the second photodetective part. 
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»2®*Wtfl 1 0, »4C9*j|[5 1 1 0, JRnS««6 

0 0 0, 6 0 0 QiCftL, ?Ittft3ft«ttt:1tlA3lvCl' 

[0074] JWC, Ktt&fl££K4 0 0 0 0([)|MM 
tt«JE***H3«:*^^JMI!**. X^y^l 
T. S ! tVkiTZ) X\ mjE&mth?Zo 
ttteflROttB® 77^>'>h Ps££tf 5 Q -e UC S3f 
t*. mn«6 1 0?», ajsSP6 0 0^*>O*8tPS#cca 
^^C, »lOIBiMR9 1 0t*2G>|BflHB92 0t* 

<^g^9 io^, lie- b > x#gj^f££ffegj u , ^ 

lllBWb»X2 00A«M[IUI(cM3«« # SfeM 
2C0|Btttt9 2 0^, ififfl:<Z>u>X»a*R4|Bfti / , 
S**^3 0 0 A*HUEtafltCC«M««« # 
[ 0 0 7 5 ] JMC, S 4 C4*, A tjttf 

[0 07 6] MBBttAa. H4*c«r«K % ^2SA 

2 0 ^Affl-T^ b<PC*>&. 
[0 07 7 ] CCT', H4icS^,x. KI««tlA«» 

1 o 0 7 8]* -rs i TT-. mesttA *«tw* # 

S2 Cii, »2jBiE«5 2 0(CJ:4Xd<7 URU^IL 

3 ^, ^MMSftfcU^JlLO^filiLXik&s^S^ 
6 0 0 «: £ 0 4<ft^*o S 3 -CMLtf 6 0 0 

[0079] ^^S3f. ^#?mii/^u 
t-^e^ $ n/c i/^<jil o ^Ki^ r c * t u fetg 

<^gg)^9 1 0 gftftil/. iH 1 ]Hni!4s¥X2 0 0 A^:^ 
0 0 » 2 CC'Igft^J 9 2 o *»fiai u . *titit^?h 3 0 

o a $ *-c«*fti* *ai t $ «-c»iet * . 

[ 0 0 8 0 ] * IsX S 5 *C. Jfflfiftf*. S^f4=^*eiE 
l//c», S2lCR^lRCCft^rc^ # 
[0 08 1 ] CCTT, Btf. H3«CR->r3ft^T^ 0 
[0082] S 4 xmtmftAifitt l>tcfks S4\0> 
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[0 08 3] ccx\ @5ks^c*c ^mmtE <b- 

[0 08 4] ***6^r-«. &S5^ <S*2R«> £H2 
3&*£W*4 1 0 ifirat/^2§**^3 0 0 BTli 

t*. smmm < ^ i tfcss) i $&mt* o o ^<s^ 
i^c^!^^^3 0 0AriT^i>cr'r'4>^ 

c o o 8 5 ] *-gtemom i o o it. wMit 

M2£&S*t4 1 6 It, !H2***^a< 4«>4*Otr 

[oose] ts^rae ^a^s^Di^ 

D= < 1/P) * { 1/M) 



[0087] 
[0 08 8] 
■KDfS* 
[0089] 



dx= <L-h> /2 

F= (L/2> / <dx* 



(8) 0 0 2- 125 93! 
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[0099] sar\ it^^nAi^i^^^-D^^ 

^<t^$n*:iB^Kte. s i Otcit*, <B 

-3> *t*Tr* 0 

[oioo] ccx\ m?. m3tcm^r;zmrz>o 
[oioi] s4ioy?mmj£ <b-3> zmrttc 

fit*. GtlW. mt$ft*icsk1**t&&K*i*>X8&W 
[0102] 7 1?. iEti<?>^lSg^6^Tna 

[0103] s 8 ri*. {g^>^ i afc*'? 

[0090] *C*£ri*fc. F= {L/2)/(dx* t^C. -bf^^^(^»(3[>#a?:?f^o 

f > 20 [ 0 1 0 4 ] * or S 9 Ci*. »#3 ftfc#¥#tt % « 

[009 i ] m&!m&Dz##>2>c£&vz titan**. afttteeteP*ftu?f4> 

*• **ft»«#<S 1 C, Ax, SA. Coma. • • - 

[0 09 2] S&hii, @7tC^tM^, P» . P 2 , - ♦ > «&«t*&7 0 QK&it?&. 

p. . p* **n**i*Mfc»<M' m*. babbit [ o i o 5 ] * ucs 1 ox~m^&'#T? w 

[0 09 3] IP 2 Pi I = { <P, , -P* , ) 2 + SfcSl 0-dWt*«TOftP^»ft«cli % 

(Pa , - p. , > 2 > * 5 &tt«:ttjii3*vci*«. 

I Pi Pa I = < <Pi , -P3 * > 1 + <P, , -P [0 10 6] &*?S9*«f*Att\ «fl«T*C±i-ca 

[0094] h = < I P 2 P- I + IP1P3 30 [0 1 07] » 1 9 >^-b>X2 2 0 RDM 

1 > /2 2<Z>t"J >y-U>X3 2 o oKna ffraso'* ntc J: 

[0 09 5 ] *K**«*«TJC»fl'r* 0 cw©s/y 

[ o 0 9 6] < b - 3 > t?t*. a 5 tc^tii x**. *n«v 2 -r> i m<ou >j >^-u> x-ct«$ 

S I t?«E«INfti/. S2rii. ^2§:&Sfl5 2 0 
OC^DX*^ h»^ttJT^o -t-l^CSSl?, ±&0>it [0 108] «<C>nftdtK««tl«tlD. -D^-r^o 

[0097] S4rii, szoHmic**}* zmaorn. -D^>«j>y-^xttiwftH"nw, , 

S3^M€> 0 40 [0109] Dco$2 ) 

[0 09 8] S4T', IE 0 < ItSJ £ fttc t txtc^ -Deo $2 (9-*. ) 

se^st^ setit it^i^nfc^i^^^ [01 10] i^^> 0 
-d^, ?Fiw^«:«Ad^« «ot:s7x«0iHi [0111] c n^><^&5£*^iRMA s (« > «,au 

Sn/c^-z^^^-D^J^t^g^feflBKl/. 'I^< * [0112] 

As = Dcos2 (A-*. > +Dcos2 iG > 

= D ( <coo2 ) + co$2 < ^ ) } 

= D (-2s in (2 (2G-<*>r )/2> ) sin (2 < 

-4>r -h<^>. ) X2> > ) 

= -2D <$ ! n (20- ) sin ) 
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[0113] ssmii&mz- 

[0 1 14] s in <2 0-*, -4>- ) = 1 
[0115] £r>X< 6 = ( <*» -4>- > /2 ) +4 
5!* 

[0 116] <0 : P%£ifc£M^ 

[0 1 17] OOEStC, 

[0 1 1 8] As <0> = 2Ds i n« 

<<*=*,-<*>, <x^ft <Fr§aft> > > os*® 

[0 1 1 9] ftfe. £ri<z;j&ttB9 1 0£M2<&gtttf 
9 2 0 4 iS4© u > it*. ^£ l Nm&*Jk 2 

0 0 JWm 1 &1£#&7k 3 0 0 tf!l*i£(b 3 -tt * 

[0 12 0] (P2^tepil) 

[0 12 1] :X(cm8^m9K.m^X, W2WM&iX 

*>&m*&.m&&&5 o o o o *sftw-r*. m2&&& 
t*. S(2«*«¥j&3 0 0B*tt«trr, m^tofctt 

&3 0 0 A©*©^ 1 X3ftgW*4 0 0 £S?2&l$gj$i4 

1 0<C3?.8!Bj^K:jg.©t,. fflsaj^«r^23£ia^H4 1 0 

ftsaiE*! i £}*a&*'t4 o o 4>©t-«> 
[oi22] **2 ^tepa-c-ji, a i xthtm 1 

*»*>*2 IkHtli^TkZ 0 0 B«r*BgL- . M 1 KfciM* 4 

0 0£^2S£fcsW*4 1 oKSSw-sfcJWMaitfwT 

0 0 0j*«W%<VCV4. SgtCSTlJIfc:. 3H3fB&S6 
9 3 0*£jfe?87 0 0 0 *!igSfr<*1*££tCS5r ->■?:<,* 

[0123] gift*K7 0 0 0 ti, PH*t*. flBMKc* 

4oo*^2^W4 i otc. m2&mi&* 

4 1 0 £29 1 4 0 0 iC?.mr ici jtfc # 
[0124] £ *i^tepi]©2sr2i£tesW*4 l 4 
WDV>X&4 11, 4 1 1 • - • -iiMSft-Cto 
♦i . 06 tc^-f&u:, ^2 &Mtt*4 1 0 J: o jfrSS 
n^^&gi. *2:££s|$H4 1 <j<OV>X&4 1 1, 
4 11--- • Kcfc*i^6£3ft-&<Siag£#Bg-Srr& 

[0125] B!?«&!flSEgg5 0 0 0 0®A#ffJ 

mr. si<tss-3-&> -c. ^si 

1 c-i*. jcis*^7 o o o vm2 %.mm*4 i o 

[0126] :^<CS 2 V. ffimo>&&o>T vAt^V 
m&Zft'y. % VX S 3 X\Z. *U8l£B6 1 Ori*. iti^MB 

6 o o^^oaswi^tcs^'tr, * i ©§gs&su9 i o 

t m 2 <Z>S0&S$ 9 2 0 £ £ sffia 1/ -C . oJ«jg5^mi{4S 

sees 4 l-cii, ^ffisue <b-3> ^stf-rs. 

[0127] :X(CS 4 2'C«. v.ft^7 0 0 0#, IT 
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l^^Bt*4 0 0*SSSS«&. {A*h^>fegg> 
•C-t,-CS5tCitt»AK S5^6S1 13-rii. @3ila] 

[ o 1 2 8 ] c we j: o . 35 1 fztefatmm* M&tn 

i-r^cife-c*^ ^ 2 ^pt*. -ec^p 
■k*%i>o>i.-tZ£ti>x-Zt> 9 

[0130] *^2t*ts mmit> mi#*s <ts 
[oi3i] site, a^2^ss (ta*H5E> ii, coc-^is: 

fe^H4 0 0©ifi&tC&H^&fc'-Ag(*8;6-r-?* ? 

{tomm) i*. c©sijj£fe^;t4 0 0(jwg£fc. m-g- 
^ ^rap^ i§» $ a h ■? x j> * A-r **&s£«:-r z> 

[0132] t m 1 ^tePHC-Ste**«!K 1 KSJPlI] 
[01331*1 m&MX'it, ^©RSSft^. B 2 
^7tg»5 2 0^6G>»2S5l'^U£WSr2-g*#5 2 

0*^<og^:B-^8^^nA:ti^iR<^#4*tt(c:iE 

. m 1 ^8tS^2 0 OA SCX* 1 $^^=^3 0 

OA«^tfc@?:iS:(bs^*«>©r^-So cntc*k, 
r. *ifi *ftspij<DM i w&mx. ^mtts^E^a^, 

ST25bHi5 2 0^*E>(D*2<f^(DU^.'UtCi£t; c, W 
1 fgW*#^2 0 0 A mm 1 ££t£^3 0 0 AOii* 
30 <S«@«:ig:(fc^^rsr2t«Sii-r *J:^«:#.^nr^ 
^. 

[0134] BP*>, M2|f#C>li^U^'l-^S^i<iri 
J: ^><<:B 1 Jmi£&3k2 0 OA SJ>* 1 S**^£^3 0 

[0135] [ m i ^*spii<C'ai^^«-M 2 &ppy ] 

[0136]*1 ^ft«-Ci*. tt*tttt£fttRP. M2 
*fegf5 2 04>6<D«2fl| *9l-'<!mzfm2-gJim 2 

0*C. m 1 SB^Tt^ 2 0 0 A SJ>* 1 3 0 

40 OAC^tfcS^igffc^^^^o-c^-So cn«:4io 

M2^#a55 2 0A^<^>*2e^<DU^;HCjfcl; c > M 

i mmnt^&z o o Ascx* i *^^3 o o a^ 
(Ktts^isufc^^r^iRSit,, *i«jt 
sccit^ff^it-^r, * i w$}Htm&2 o o a©.ob 

1 0 0 A<DSS(*t*3«^<b$1ir* 2«.« 

[0 137] 8P*>, imtfiST-t*. *2ff^<Dff#U-< 

ju^s^i wj^icsi bs^ it^m 2 o o a T>.um i 

50 $7t7t^3 0 0 AV>W*tt&£%.it2-£hi><DX;h 



(10) 
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[0143] -StK^3j£-C«;*ft*a£HW (X. Y> 
10 144] r»i j 

dW{XJ) = Ax 
dX f 



h. mzimxit. m\^Mw^itmm<o\^ *x. y±u, 

AX«S*^? Kt-^lSStClSG-C. »llB9§#3t ti. 
©RSH8JgiE£. IP2^CSj®^<}<Z>»lS*iiE<i. t*ffl 

[013 8 ] mmfimot&t^ m&m(zmno$>zi$te. 

[0139] -^MS^tCfc^C, IF 1 fl^KlS 

tr-AC£«a'r*^^xcs)BB, **BLhTOjS*ir- [0 14 7] ••• - 
A©ifi(Syn*fiiH<f <sr«citi;*c t*stft©"c*&. [ 0 l 4 8 ] r&>3 j 

[0 l 40] CCT\ 3§fl5bfc»5 1 0T«Si>Wc#J& 
oplSfctcg-^riSlStBg 1 0 0 0©*£4$t±*#«>S 

[0141] *?S91KJ: vcai*<*ft*<>«>l*. ffi<£>i£ 
[ 0 1 4 2 ] m 1 ! fCan-tUC&fetttt* 0 0 * 
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m 1 ^Ttas 5 1 0 ©sg* x , y i-rn 



[0145] miss. 

[0 14 6] r&2 j 



5525$ 



/ 



^ - K 



n-2m 



[0149] msns, 

[0 15 0 ] %CX\ M3^>Rj2^. £8fcttff4 0 0 

[0151] &*S, W3^,<DZ, , ti. 
[0 152] j 

sin 



n-2m>0(Dt^sin 
n-2m<0(Dt^ cos 



[0153] 
[0154] 



3145$ 



40 



r^5 j 



^-g'-'^fc?.-,)'- 



[0155]**-- Wtt 

[0 156] tu. mcome^commmm^^irc 

[0 157] f»6 j 



50 



[0 15 8] #63? 

[0159] W±OtttC*«>6tifcC = , £ 

[0 16 0 ] CCX\ U>\,->r<»frm^%fo^^t„ 
[0 1 6 1 ] Zi o > 2 1 i 

. sfi 

o , 2m C, Ax fii 
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2, « . 2, , *tttlx« i 

2 S . , 2i , 3iX#j$«S 
2» , , 2» , 5X37*12 
2* a 5%ttBSft£ 
2 c , 7iXi*ffi^ 
[0162] 

rJ>&< 4 <> 1 7 *©f - itctt>0>m i .aaaas 

t> 4 #C!> t' - UlC £ tcitXOn 2 ftO X 

fcKtfrfcf £31 1 £:*&3.*>©3i 1 fl^CCg-?*. 
*>£©»2 m^<0 W<frtCltOX, msSMl 1 fflfi1c&3k 

&mti&&\mt#>ii>fef&2irix<,>z<Dx\ nm&&-> 

TS&ICWZ? Z C 4 MX'* * 4 1 ^ £ & O fc3JHI#*> 
[0 163] 

[Bfio^far^QcGitm 

[01] -*?m<03il 1 SsSPU(^iwl4ig*3sS4 0 0 0 

(•(o^sa^-tmx-^i. 30 

[0 2 ] m 1 }^5S^>B&4*ttSIS^g4 o o o o ©*» 

[03] *l*tt0l01M«&ffl?*|B'Cft&. 
[04] f»CWf|A*M]Pi*'&B'C**. 

nasi iwewi (B-3> *ittfi"r*at?**. * 
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[06] KM*8!fflr*'40-C** <> 
[07] ASK:gMp3'«IB-C*&. 
[0 8 ] &2£ttttG>BBtm89«^a 5 0 0 0 0 (DSSH 

fl^a**f0-ca>&. 

[0 9 ] *24ttMM>Mmitt£*& 5 0 0 0 0 OSS* 

[0 1 o ] m2miim>&iv$&sm?z><mv2>z. 

[011] J«*4«4«>gir»*S*ai|9T40T?A*. 

4 0 0 0 0 1 ^fe«<D7fe^itt4®lSE^g 

5 0 000 » 2 #£«tt»5ESsfi 

iooo s*t*n 
ioo ^ 1 <o%m& 

1 1 0 »20Wfc«SI5 

2 0 OA « 1 SBUjfcStJft 

2 0 OB *2lffl!5b&R 

210 muo$&ti>>z 

22 0 WMDf*) >f-ls>X 

23 0 &3<Of&b\*>X 

3 0 OA »l£3fe*3t* 
3 0 OB »2£*«¥$ 

3 0 0C *3ft&3fc3tJK 

310 Sl«77*-**u>x 

32 0 I2Ci"J>y-U>A' 

33 0 Wl<DV~J*Azf>) ? >f 

34 0 »2©t-AX^l»y 4f 
400 SlKIMMt 

4 1 0 *2£ffettf* 
510 ftl££tt 
52 0 »2£*£SB 
530 933£« 
54 0 n*^A 
60 0 

7 0 0 R?SS|} 



[01 ] 



[02] 



[07] 



(13) 
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[09] 



® ® d> 



1 f 

[3 led 



I 



! 1 0 ] 



2* '-3* 



mt>*» 



Mm.-.* 



-Sll 



[Bill 



